Adaptation is an important feature of human organizations. Being able to change allows them not only to survive, but to evolve to get new advantages from new situations happening in their environment or from inside the organization. The same way human organizations do, agent organizations should be able to adapt. Even if adaptation is addressed in the literature, it lacks the ability to clearly manage the reasons for change. These reasons are known in the social science bibliography as forces that drive the organizational change. These forces were introduced in a previous work in the computational domain, but only for the analysis phase of the engineering of agents organizations. In this work, a set of templates is presented to define these forces at design time. These templates have been applied in the design of components for detecting the 'obtaining resources' force, which have been implemented using Jason agents and CArtAgO artifacts within an agent organization.
Introduction
As stated in the studies of human organizations by Organizational Theory 1 (OT) [15] , these structures are dynamic and able to adapt at runtime. The OT is one of the inspirations for Organization-Centered Multi-Agent Systems 2 (OCMAS) [10] developers. Multiple proposals have been presented to design and implement such systems, like [7, 8, 11] , most of them focusing on the way the change is done, or the cost of this change in the organization. However, they do not take into account the reasons that make human organizations to change, leaving aside the forces that drive organizational change, which are an important concept when dealing with adaptation. These forces have been widely studied by Social Sciences researchers such as Aldrich [2] and Lewin 3 [13] . Aldrich classifies forces into external and internal forces, depending on where the pressure for change comes from. A force is external if the reason for change comes from the organizational environment, and internal if this reason comes from inside the organization. Moreover, forces have been introduced in [9] for the analysis of OCMAS where two sets of guidelines for expressing a force are proposed: (i) condition factors detecting the action of the force and (ii) solutions for reacting to the force in the organization.
The objectives of this paper are: (i) to take the existing guidelines described in [9] , which are used for the analysis of the forces, to a more formal description that works as a design step, (ii) to show how this description facilitates the implementation of forces, and finally (iii) to implement the condition factors and solutions of the forces as adaptation mechanisms distributed among agents (implemented as Jason agents [6] ) and artifacts (implemented using the CArtAgO platform [16] ), which can be accessed by Jason agents. Both Jason and CArtAgO are part of the JaCaMo framework [5] . Due to the lack of space, we focus on the force named 'Obtaining resources' [2] at the design and implementation phases of an agent organization. It is an external force that states that a failure when obtaining resources can drive to an organizational change to guarantee organizational survival. Therefore, it could be necessary for organizational survival to improve the way in which resources are obtained. For example, by extending the organization to a place where resources are easily obtained, or by reaching an agreement with another organization that has a better access to the required resources.
The rest of this paper is structured as follows: Section 2 positions our contribution in the context of previous works on adaptation in agent organizations. Section 3 presents the templates to describe a force at the design time. Section 4 presents the room allocation case study. Section 5 presents the definition of a force at the design time, using the Obtaining resources force as an example. Section 6 describes the implementation of this force. Finally, Section 7 presents the conclusion of this paper as well as the future work on this topic.
Adaptation in Agent Organizations
Several works deal with adaptation in OCMAS. This section focuses on some of them to highlight the main directions that have been explored so far. Some works approach adaptation from the knowledge and skills required by the agents. For instance, DeLoach et al. [7] define adaptive organizations as distributed systems that can autonomously adapt to their environment thanks to organizational knowledge, based on the current goals and capabilities. In [12] , the adaptation is considered from the coordination point of view by defining a reorganization group composed of different roles, 4 responsible of executing the reorganization scheme, a plan to realize the adaptation process.
